Mitochondria are multi-faceted organelles in eukaryotic cells that stand at the nexus of energy metabolism, oxidative stress, and apoptosis. Consequently, circumstances (genetics, environmental factors, aging) that result in mitochondrial dysfunction disrupt a multitude of cellular processes that can cause human disease pathology, ranging from heart, skeletal muscle and nerve dysfunction to diabetes, blindness, and deafness. Of course, a major function of mitochondria is to generate ATP through the process of oxidative phosphorylation (OXPHOS), which also produces reactive oxygen species (ROS). Oxidative stress due to increased production of mitochondria-derived ROS, declines in cellular energy metabolism, and disruptions of apoptotic responses are some of the major downstream cellular consequences leading to the observed pathology of mitochondrial-based diseases. In addition to causing molecular damage, ROS and other forms of mitochondrial stress participate in numerous signaling pathways that regulate diverse physiological processes, including stress resistance, cell differentiation, immune system function, and apoptosis. In my talk, I will highlight studies from my laboratory that link mitochondrial stress signaling pathways to pathology, the innate immune system and regulation of lifespan. Mitochondria are essential organelles of eukaryotic cells. They are the major sites of energy production and play important roles in programmed cell death and ageing. In many cell types, mitochondria show an amazingly dynamic behaviour. They continuously move along cytoskeletal tracks, and their membranes frequently fuse and divide. These processes are important for maintenance of mitochondrial functions, for inheritance of the organelles upon cell division, for cellular differentiation, and for programmed cell death. Budding yeast Saccharomyces cerevisiae is a particularly useful model organism to study these processes. Systematic screening of comprehensive yeast mutant collections revealed novel molecular components and cellular pathways required for mitochondrial fusion, division, motility, mitochondrial DNA inheritance, and respiratory activity. These large scale genetic analyses are combined with functional characterization of newly identified proteins by biochemical and imaging techniques. Our current work focuses on the molecular mechanisms contributing to mitochondrial transport, distribution, inheritance, and turn-over in yeast. The class V myosin, Myo2, was identified as the motor directing anterograde mitochondrial transport [1] . The cell cortex-associated protein, Num1, is an important factor for retention of mitochondria in the mother cell [2] . The mitochondria-ER tethering complex ERMES is crucial for mitochondrial turn-over by mitophagy [3] . The ultimate goal of our ongoing work is to obtain a comprehensive picture of the molecular processes contributing to mitochondrial inheritance in a simple eukaryotic cell.
